Release of pyridoxal 5'-phosphate upon unfolding of mitochondrial aspartate aminotransferase.
Dimeric mitochondrial aspartate aminotransferase (mAAT) contains a molecule of pyridoxal 5'-phosphate (PLP) tightly attached to each of its two identical active sites. The presence of this natural reporter allows us to study separately local perturbations in the architecture of this critical region of the molecule during unfolding. Upon unfolding of the enzyme with guanidine hydrochloride (GdnHCl), the coenzyme is completely released from the active site. The transition midpoint for the dissociation of PLP is 1.4+/-0.02 M when determined by size-exclusion chromatography (SEC) and 1.6+/-0.02 M when the protein-bound PLP is estimated by electrospray mass spectrometry (ESI-MS). In both cases the transition midpoint is higher than that of inactivation (1.3+/-0.01 M). On the other hand, the midpoint of the unfolding transition obtained by monitoring changes in ellipticity at 356 nm, which reflects the asymmetric environment of the PLP cofactor at the active site, is 1.19+/-0.011 M guanidine. These results indicate that the unfolding of mAAT is a multi-step process which includes an intermediate containing bound PLP but lacking catalytic activity.